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Material and DNA Extraction
Samples available for the study included 3 different regions of the primary tumor obtained from the nephrectomy before temsirolimus treatment; tissue from a single bone metastasis that appeared 7 years after temsirolimus treatment initiation and that was surgically removed; and from the peripheral blood from the patient. DNA was isolated from the formalinfixed paraffin-embedded (FFPE) tumor tissues using DNeasy Blood & Tissue Kit (QIAGEN) and from the peripheral blood using the FlexiGene DNA Kit (QIAGEN). The project was approved by the Instituto de Salud Carlos III Review Board, and the patient provided written informed consent to participate in the study.
Whole-Exome Sequencing
Whole-exome sequencing (WES) was performed on the 3 regions of the primary tumor and on the metastasis and blood of the patient at the National Centre for Genomic Analysis, as described previously. 1 Briefly, the Covaris S2 System (Covaris, Woburn, MA) was applied for DNA fragmentation, and exome capture was performed using the SureSelect XT HumanAllExon V5 kit (Agilent Technologies, Santa Clara, CA). Exome sequencing was performed using 100-base paired-end technology in a HiSeq2000 (Illumina, San Diego, CA). The mean depth of coverage was >80x in all samples. Tumor variants were defined as those detected in the tumor DNA but not in the blood DNA. Metastatic-specific tumor mutations were those detected in the metastasis DNA but not in the primary tumor. An allele frequency threshold of 0.10 was applied. Variants were manually curated and relevant mutations were confirmed by Sanger sequencing with an ABI PRISM 3700 DNA Analyzer capillary sequencer (Applied Biosystems, Foster City, CA). In addition, MTOR introns 41-46 were sequenced by Sanger in the primary tumor and metastatic sample. Primers are available on request.
Experimental Analysis
A wild-type human MTOR expression construct (pCDNA3-Flag-mTOR) was acquired from Addgene (Cambridge MA; plasmid #26603). Site-directed mueAppendix 1. Supplementary Material tagenesis was performed in pCDNA3-Flag-mTOR to generate Y1974H and S2215Y point mutations (DNA Express Inc, Montreal, Quebec, Canada).
Functional assessment of mTOR pY1974H variant was performed in HEK293 cells. Cells were transfected with pCDNA3-Flag-mTOR, pCDNA3-FlagmTOR-Y1974H, or pCDNA3-Flag-mTOR-S2215Y using Lipofectamine 2000 (Life Technologies, Carlsbad, CA) according to the manufacturer's instructions, and 24 hours after transfection cells were serumstarved for 24 hours, and then stimulated with 1% or 10% fetal bovine serum for 2 hours. To block the mTOR pathway, cells were treated with 2.5, 12.5, and 100 nM of rapamycin (Apollo Scientific, Bredbury, Stockport, UK) for 6 hours. Cells were lysed in RIPA buffer (Sigma-Aldrich, St. Louis, MO) with Phosphatase Inhibitor Cocktail 2 and 3 (Sigma-Aldrich, P5726 and P0044) and Protease Inhibitor Cocktail (P8340). Protein concentration was measured using the Pierce BCA Protein Assay Kit (Thermo Fisher Scientific, Waltham, MA) and 30 mcg were resolved in an SDS-PAGE gel and subjected to immunoblotting using antibodies for Thr389 phospho-S6K1, total S6K1, GAPDH (Cell Signaling Technology, Danvers, MA; 9234, 9202, and 2118, respectively), and antiFlag (Sigma-Aldrich, F1804).
For cell-cycle experiments, cells were transfected with the different MTOR constructs and serumstarved. After trypsinization, cells were fixed with 70% ethanol and intracellularly stained with an anti-FLAG antibody (Sigma-Aldrich), followed by a secondary antimouse Alexa Fluor 647 (Thermo Fisher Scientific), so to identify the positive transfected cells. After the intracellular staining, cells were resuspended in 50 mcg/mL of propidium iodide (Sigma-Aldrich) solution containing 20 mg/mL of ribonuclease A. Cells with the secondary AF647 only were used as staining controls. The cells were analyzed using a FACSCanto II (BD Biosciences, San Jose, CA), pulse processing was used to exclude cell aggregates, and at least 10,000 single cell events were collected. All data were analyzed using FlowJo v10.1 (Tree Star, Ashland, OR).
Histologic Studies
Hematoxylin-eosin-stained and immunohistochemically stained tumor sections were evaluated via
